Abstract. According to the problem of poor optimization performance and convergence performance of the current computer network's optimal routing algorithm, this paper puts forward the improved quantum evolutionary algorithm based on computer network routing. On the basis of traditional quantum evolutionary algorithm, this algorithm adjusts and optimizes the rotation Angle, speeds up the search speed, and improves the accuracy of optimization, also according to the quadrant of the qubits's space and phase Angle, this algorithm adjusts and optimizes the direction of rotation angle. Algorithm simulation results show that the proposed improved quantum evolutionary algorithm based on computer network routing shows a better optimization and convergence ability in computer network's routing choice than the traditional quantum evolutionary algorithm.
Introduction
Computer network is widely used in various social fields. Under the condition of a known network topology premise of each node needs to communicate, the main problem in planning or expansion of computer networks is how to choose the best computer communication network links route [1, 2] . But this problem is with a lot of constraints and complex non-linear programming, belonging to a class of NP-complete problem in combinatorial optimization. The traditional mathematical theory has no effective solution method. The main purpose of this paper is improve the traditional quantum evolutionary algorithm through the selection of mathematical models by computer network routing.
represents the average length of link packet, namely the average of the probability density 
Thus, the selection optimal state of the communication network routers can be described by mathematical models. The concrete description is shown as follows:
In this state, its constraints are as follows: 
The quantum evolution algorithm
In quantum evolutionary algorithm, the following matrix can be used to express quantum chromosome, and its length is m . Where i α represents the probability amplitude of qubit states 0 ; i β represents the probability amplitude of qubit states 1 , and it needs to satisfy the following normalization condition:
The superposition state of all solutions in solution space can be characterized by a quantum chromosome, mainly through random measurement results of quantum chromosomes. The achievement of collapse solution is completed by binary according to the probability. And it can be seen that the quantum chromosome is the best reflection for keeping the diversity of solutions. Thus, it need quantum revolving door to complete the evolutionary strategy of quantum plan algorithm [3] .
When the algorithm updates to the t -th iteration ( ) 
The i -th value of the t j p gene is expressed as ( )
, and make a quantum revolving door evolution for it and obtain ( )
. The concrete description is as follows:
Where i θ represents the rotation angle which is calculated by:
Where the value of Where e is a positive number, and its value is small.
The improvement strategy
In the process of population updating in quantum evolutionary algorithm, the adjustment strategy of the optimal individual, and represent that the search network is larger, so it is necessary to improve search speed. The adjustment optimization of function. This paper presents a rotation angle adjustment strategy according to the size quadrant and phase angle of the quantum in a a two-dimensional real space, which is shown in Table. 2.  Table. 2 Clockwise direction is represented by +1, and -1 means counterclockwise. This rotation strategy can make current solution approach the the optimal solution, and accelerate the convergence speed.
Simulation test
In order to verify the performance of the proposed algorithm applying in routing selection of computer network. The simulation is implemented which is compared with the traditional quantum evolutionary algorithm. The simulation results are shown in Fig. 1 and Table. 3. Fig. 1 and Table. 3, the proposed algorithm on optimization ability and convergence speed are superior to the traditional algorithm. Moreover, in the application of computer network routing selection, the performance of the proposed method is also better than that of the traditional algorithm.
Conclusions
This paper presented a computer network routing selection method based on improved quantum evolutionary algorithm. Through simulation experiments, based on the computer network routers, the improved quantum evolutionary algorithm is better than the traditional one on the convergence speed and optimization capability.
